Abstract: An intraneural perineurioma arising in the tongue of a 34-year-old woman is presented. Histologically, the tumor was composed of numerous pseudo-onion bulb structures, formed by whorled proliferation of spindle cells around axons. Immunohistochemically, the spindle cells were positive for epithelial membrane antigen (EMA) but negative for S-100 protein, indicating that the tumors cells were derived from perineurial cells.
Introduction
Perineurioma, originally described by Lazarus and Trombetta in 1978, is a rare peripheral nerve sheath tumor consisting of proliferated neoplastic perineurial cells (1) . Perineurioma is divided into two types on the basis of histological features: soft tissue or extraneural perineurioma and intraneural perineurioma. Soft tissue or extraneural perineurioma generally occurs subcutaneously and is unassociated with nerves. On the other hand, intraneural perineurioma causes enlargement of the affected nerve, and symptoms may include sensory or motor deficits, muscle weakness and muscle atrophy. Although the etiology of this lesion is unknown, the possibility of a clonal neoplastic disorder has been supported by a recent report (2) .
Perineurioma in the oral region is extremely rare; only fourteen cases have been reported in the literature (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) . This report describes an unusual case of intraneural perineurioma in the tongue with histological and immunohistochemical findings.
Case report
A 34-year-old woman presented at her private dental clinic because of a painful nodule in the tongue. The patient had noticed strong haphalgesia on the surface of the tongue one week previously. She had no history of trauma. An intraoral examination revealed an elastic-soft, wellcircumscribed nodule on the right dorsal surface of the tongue (Fig. 1) . The lesion was approximately 6 mm in diameter, and the overlying epithelium was whitish-pink with a smooth surface. An excisional biopsy of the nodule was performed under local anesthesia.
Histopathologically, the well-circumscribed lesion was formed by numerous pseudo-onion bulb structures, which were composed of spindle-shaped cells arranged concentrically around axons (Figs. 2a-2b) . The spindle-shaped cells had elongated nuclei and eosinophilic cytoplasm. Mitoses were absent and there was no necrosis in the tumor.
Immunohistochemically, the spindle-shaped cells were positive for epithelial membrane antigen (EMA), suggesting a perineurial origin (Fig. 3a ). Immunostaining for S-100 protein and neurofilament protein confirmed the presence of remaining Schwann cells and axons within the pseudo-onion bulb structures, respectively (Figs. 3b-3c). The postoperative course was uneventful and after 8 months there is no sign of recurrence.
Discussion
Perineurioma is a rare peripheral nerve sheath tumor affecting the extremities of young people, without any sexual predominance. Only 15 cases in the oral region have been reported, including the present case: six were intraneural perineurioma (3-7) and nine were soft tissue or extraneural perineurioma (8) (9) (10) (11) (12) (13) (14) (15) (Table 1 ). Four cases of intraneural perineurioma were located in the tongue (3, 5, 7) , and two cases were in the mandible and buccal mucosa, respectively (4, 6) . Usually, intraneural perineurioma involves a major nerve. Among the cases of intraneural perineurioma in the oral region, the mandibular case involved the inferior alveolar nerve (4) . The other cases affecting the tongue and buccal mucosa arose from unnamed nerves (3, (5) (6) (7) . In many cases, intraneural perineurioma causes several symptoms, including sensory or motor deficits, muscle weakness and muscle atrophy (2) . The present patient did not show dyskinesia of the tongue, but complained of strong haphalgesia. However, most cases arising in oral soft tissue produced no symptoms. It was suggested that these cases had no relationship to major nerves, and excision was performed when the tumors were relatively small and before symptoms had appeared.
Most peripheral nerve sheath tumors in the oral region are Schwannoma and neurofibroma, and perineurioma is extremely rare. Histopathologically, soft tissue or extraneural perineurioma show bundles, whorls or storiform arrangement which is composed of spindled, wavy cells with long, thin cytoplasmic processes and elongated nuclei, within a dense collagenous stroma. On the other hand, intraneural perineurioma show numerous pseudo-onion bulb structures, composed of whorled proliferation of spindle cells around central axons.
Immunohistochemically, the spindle cells are positive for EMA but negative for S-100 protein, indicating that perineurioma is derived from perineurial cells. Although axons in the center of the pseudo-onion bulb structure and Schwann cells are positive for neurofilament and S100 protein, respectively, the ratio of positive cells is lower than for EMA. These immunohistochemical findings are useful for distinguishing between perineurioma and other peripheral nerve sheath tumors (Table 2 ). In the differential diagnosis of intraneural perineurioma, the hereditary hypertrophic neuropathies of Charcot-Marie-Tooth disease and Déjerine-Sottas disease need to be considered (2) . In these diseases, true onion-bulb structures are composed of S-100-positive Schwann cells enclosing a single axon. Sometimes, palisaded encapsulated neuroma and neurofibroma may bear some resemblance to intraneural perineurioma when they show partial formation of an onion-bulb-like structure. However, the spindle cells in these lesions are S-100-positive Schwann cells, and show no reaction for EMA. Because the present case was consistent with these histological and immunohistochemical findings, a diagnosis of intraneural perineurioma was made.
It is thought that the pathogenesis of intraneural perineurioma involves reactive proliferation of perineurial cells as a result of trauma, inflammation or ischemia, although there is no evidence for this. In recent years, abnormalities of chromosome 22 have been identified in intraneural perineurioma and soft tissue perineurioma, as well as in Schwannoma, neurofibroma, meningioma and glioma (2). These results suggest that chromosome 22 contains a tumor suppressor gene involved in the pathogenesis of peripheral nerve sheath tumors, and these lesions are therefore considered clonal neoplastic disorders.
Intraneural perineurioma reported in the tongue appeared as a nodule on the dorsal surface and as a mass on the lateral border, and the clinical diagnoses were neurofibroma and pyogenic granuloma (3, 5, 7) . Treatment was performed by excision in each case, and there were no complications during the postoperative course, probably because the site of origin was not a major nerve, but an unnamed peripheral nerve. In cases that originated from a major nerve, tumor removal usually caused nerve damage, including sensorymotor disturbance. Table 2 . Immunoprofile of peripheral nerve sheath tumors. S100: S100 protein, NF: neurofilament, EMA: epithelial membrane antigen * : expression in the capsule, ** : expression in the perineurial cell before surgery, they should be preserved. For small lesions of the oral mucosa, excisional biopsy is recommended, because intraneural perineuriomas show no recurrence after complete resection.
